Activation of the microsomal glutathione S-transferase by metabolites of alpha-methyldopa.
Rat liver microsomes contain a membrane-bound GSH S-transferase (GSH-tr), an enzyme that is involved in the detoxication of xenobiotics. Also located on rat liver microsomes is the cytochrome P450 system, an enzyme complex that catalyzes the conversion of several xenobiotics into reactive intermediates. In this study, it was demonstrated that reactive products from alpha-methyldopa formed by the cytochrome P450 system are able to stimulate microsomal GSH-tr. Also, products formed from alpha-methyldopa that are generated by H2O2-horseradish peroxidase and tyrosinase are able to stimulate the activity of microsomal GSH-tr. GSH was able to prevent the activation of microsomal GSH-tr. Our results indicate that the ortho-quinone or semi-ortho-quinone radical of alpha-methyldopa is responsible for the stimulation of microsomal GSH-tr, probably via arylation of the free sulfhydryl group of microsomal GSH-tr. This conclusion was supported by the observation that 4-methyl-ortho-quinone itself was able to stimulate microsomal GSH-tr via sulfhydryl arylation. Our results are in conformity with the hypothesis that reactive products formed by the cytochrome P450 complex are able to stimulate microsomal GSH-tr and possibly in this way enhance their detoxication.